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Introduction
In RAN#78 meeting, NSA specifications of NR were declared as complete and frozen. It has been agreed that RAN1 shall continue to focus on stabilizing basic and essential functionality for the scope of the December drop in this RAN1 AH1801 and RAN1#92 meeting.  Many ambiguous and controversial descriptions had been clarified after RAN1 AH1801. However, there are still some remaining details need to be refined or updated in the current specification [1]. We provide our proposals on DMRS in this contribution.
Discussion
[bookmark: _Hlk503442428]Section 5.2.2 in 38.211
Since 6-subcarrier DMRS length is supported, it is also should be captured in the current specification. So the range of the sequence length should be changed in the current specification. 
TP1: The corresponding TP is for 38.211  section 5.2.2 as follows
	


The low-PAPR sequence  is defined by a cyclic shift  of a base sequence  according to 





where  is the length of the sequence . Multiple sequences are defined from a single base sequence through different values of  and . 













Base sequences  are divided into groups, where  is the group number and  is the base sequence number within the group, such that each group contains one base sequence () of each length ,  and two base sequences () of each length , . The definition of the base sequence  depends on the sequence length .



Section 6.4.1.1.1.2 in 38.211
Based on agreement in RAN1 AH1801, the sequence generation and initialization is captured for UL DMRS in the current 38.211  section 6.4.1.1.1.2  as follows:
---------------- start in current 211


The sequence group , where  is given by


-	 if  is configured by the higher-layer parameter nPUSCH-Identity-Transform-precoding

-	 otherwise


where  and the sequence number  are given by:
-	if neither group, nor sequence hopping shall be used


-	if group hopping but not sequence hopping shall be used 




	where the pseudo-random sequence  is defined by clause 5.2.1 and shall be initialized with  at the beginning of each radio frame
-	if sequence hopping but not group hopping shall be used




	where the pseudo-random sequence  is defined by clause 5.2.1 and shall be initialized with  at the beginning of each radio frame
---------------- end in current 211
We found some issues for above description:

First, 14 should be replaced by  because of only 12 symbols in one slot for extended CP.
Second, symbol based sequence hopping destroys the orthogonality between MU-users which are scheduled with partial overlapping PRBs in the case when TD-OCC is used. As shown in Figure 1, since two users each with 1 DMRS port are scheduled in this partial overlapping PRB, the ZC/CGS sequence values on the same REs  are different, which are denoted as a, b and c,d for UE0 and UE 1 respectively on subcarrier 0 and symbol 3, 4. Even using TD-OCC to DMRS port of UE1, the two DMRS ports for UE1 and UE2 are not orthogonal anymore. This issue does not exist in LTE which also adopts TD-OCC in two DMRS symbols.
[image: ]
Figure 1 The issue of symbol based sequence hopping for TD-OCC
In order to solve this problem, sequence hopping for both u and v should not be used between two adjacent DMRS symbols. In other words, the sequence value of the second DMRS symbol should be as the same as the first symbol in the case when maximum two front loaded DMRS are configured, i.e. the sequence hopping of the first DMRS symbol  should follow the second DMRS symbol of each two adjacent DMRS symbols.
Proposal 1: If group hopping or sequence hopping is used, the sequence of the second DMRS symbol should follow the first symbol for each pair of adjacent DMRS symbols.
TP 2: The corresponding TP is for 38.211  section 6.4.1.1.1.2 as follows
	

The sequence group , where  is given by


-	 if  is configured by the higher-layer parameter nPUSCH-Identity-Transform-precoding

-	 otherwise


where  and the sequence number  are given by:
-	if neither group, nor sequence hopping shall be used


-	if group hopping but not sequence hopping shall be used 






	where the pseudo-random sequence  is defined by clause 5.2.1 and shall be initialized with  at the beginning of each radio frame. If the higher-layer parameter DL-DMRS-max-len is equal to 2,  for the second DMRS symbol of each pair of adjacent DMRS symbols is the same as the first one.
-	if sequence hopping but not group hopping shall be used






	where the pseudo-random sequence  is defined by clause 5.2.1 and shall be initialized with  at the beginning of each radio frame.  If the higher-layer parameter DL-DMRS-max-len is equal to 2,  for the second DMRS symbol of each pair of adjacent DMRS symbols is the same as the first one.




In addition, since enabling and disabling sequence/sequence group hopping have been agreed via UE basis, The parameter of ‘disableSequenceGroupHopping’ in 38.331 should be removed. By this parameter, sequence-group hopping for PUSCH can be disabled for a certain UE despite being enabled on a cell basis in LTE, but it is not agreed in NR.
Proposal 2: The parameter of ‘disableSequenceGroupHopping’ in 38.331 should be removed.
Section 6.4.1.1.2 in 38.211
---------------- start in current 211

The reference-signal sequence  shall be precoded according to


---------------- end in current 211




since   = 0 if is outside corresponding CDM group  which is already described in section 6.4.1.1.1, should be removed from the above formula.
TP 3: The corresponding TP is for 38.211  section 6.4.1.1.2 as follows
	
The reference-signal sequence  shall be precoded according to





[bookmark: OLE_LINK5]
Conclusions
[bookmark: OLE_LINK11][bookmark: OLE_LINK10][bookmark: _GoBack]In this contribution, we provide some TPs and some proposals on DMRS related issues to the current NR specifications. 
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